Chapter 1 Equations and Inequalities

Ex 1.1

Answer 1le.
In order to find the reciprocal of any nonzero real number, divide one by that number.

; 1
For example, the reciprocal of the number 512 —.

Therefore, the given statement can be completed as “The reciprocal of any nonzero

1,
number b 15 — .

Answer 1gp.

Lnyreal number whether rational or irrational can be represented as a point on a line
called the real number line

Express the fraction and radical in decimal form.

i = 0.7
10

J2 = 141

From the decimal forms, we find that the point f—D lies between 0 and 1, and the point

«.JE lies between 1 and 2 on a number line.

Graph the given numbers on a number line.
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Answer 22e.

The associative property of addition for real numbers . b.c 1s given by:
a+(b+c)=(a+b)+¢ (1)

In words, associative property of addition means that the value of addition of real
numbers remains same and does not change upon how the addition 15 done by combining
any two numbers first and then adding the third number to their result. It allows us to
collect any two real numbers first, add them and to their results add the third number.

In equation (1), on one side it can be seen that firstly, 2™ and 3™ number are being added
and then to their result, 1™ number is added. Whereas, on the other hand. firstly 1% and 2™
number are being added and then to their result 3™ number is added. Then, by equation

(1), 1t can be seen that result of addition of these 3 real numbers remain same as done by
the two above ways.



Answer 2gp.

As the number with negative sign and biggest value attached to negative sign becomes
least 1n order and the number with positive sign and biggest value attached to positive
sign becomes greatest in order. Using this rule of ordening of numbers, the list showing
the numbers 1n increasing order 1s given by

—2.-0.75,05.15.4/7

-2 07530 16 7

1 L L [ L L L L 1 I [ | I 1 I
| I ] | T ] I ] | | ] ] 1

6 5 4 -3 -2 1 0 1 2 3 4 5 6

—2,-0.75,0.5.1.5,\/7
Finally the option Q 1s correct.

Answer 3e.

Lnyreal number whether rational or irrational can be represented as a point on a line
called the real number line.

Express the fractional numbers in decimal form.

2 075
4

? 45
2

From the decimal forms, we find that the point — E lies between —1 and 0, and the point

E lies between 4 and 5 on a number line.

Graph the given numbers on a number ling.
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Answer 3gp.
Compare both sides of the given staternent.
We can see that the numbers and operation symbols on both the sides are the same. The
difference 1s that on the left side the product of 2 and 3 are grouped whereas on the right
side the product of 3 and 9 are grouped. This shows that the order in which the numbers
are multiplied 15 changed.

We know that according to associative property of multiplication, the order in which the

numbers are multiplied does not change the result.

(g -8)-c=a (b ¢

Therefore, the given statement illustrates the associative property.



From the decimal forms, we find that the point —% lies between —1 and 0, and the point
2~J§ lies between 2 and 4 on a number line.

Graph the given numbers on a number line.
2

7.3 T 50 2.3

8-7-6-54-3-2-1 012345678

Answer 4e.
Consider the list of given numbers:
5 -9
_3: _3 2‘:! . Hl 4
2 4
Out of these numbers, -3, 2, 4 are integers. So, they can be directly plotted on the number

line. However, 2 and =% are in fractions. So, for plotting them on number line, we have
to convert them into decimal form. Dividing 5 by 2, we have §=2_5
Also, dividing @ by 4, we have _49 =-—225 Thus, the list of given numbers can be
written as:

—3.2.5,2.—225 4.

Before plotting them on the number line, first arrange all of them in ascending as below
—3,—225,2,25,4.

That 1s,
0 5

—3, i 2 7 4

Now, plotting all of them on number line 1n ascending order from left to right as below.
-9 3
-3 4 2 2 4

e ; ] ——i i —t—— >

-6 - -4 -3 -2 -1 0 1 2 3 4 5 6



Answer 4gp.
For 3 real numbers 6, 4 and 9

6.(4+9)=64+69 (1)
It can be shown by solving the left hand side and right hand side separately
Left hand side =6.(4+9)
simplify the brackets, it becomes

=6.(13)

=78
Right hand side =6.4+6.9
sumplifying the multiplication, 1t becomes

=24+54

=78

Clearly, |left hand sade = nght hand side

Hence, the property given by (1) represents distributive property of real numhars|

Answer 4q.
(Given expression 1s
ﬁ.{4+9]=6.4+6.9 ..... (1)
Here, n left hand side of (1), the number 6 1s being multiplied by the sum of 4 and 9.
However, on night hand side, it can be seen that. & 1s being multiplied by 4 and 9
separately and then their sum 1s taken. This shows the multiplication of 6 1z being
distributive over the numbers 4 and 9 over their sum.

Hence, this shows the distributive property of real numbers. Also, as 6 1s being multiplied
on left side of the number 4 and 9 on both sides of given equation (1), so, this property 1s

also called ILefl distributive property of real ﬂumhm'sl




Answer 5e.
Eeal numbers can be graphed on a real number line, on which the numbers increase from

left to right.

Conwvert the radical and fractions to decimal forms, apprommated to the nearest tenth
posttion.

33 =17

—0.67

-1.25

Ia L | 2

e find that «.J'E lies between 1 and 2,—% lies between —1 and -2, and that —% lies

between 0 and —1 on a number line.

How, plot the points on a number line.

Answer 5gp.

Obzerve both sides of the equation. "We can see that on the left side of the equation, the
sum of 5 and 25 15 multiplied with 4 and on the right side of the equation, 4 15 multplied
with each term inside the parentheses and calculate the sum afterwards.

According to the distributive property, for any 3 real numbers @, &, and ¢, we have
alb+eci=ab+ac

Therefore, the statement illustrates the distributive property.

Answer 5q.

Ohzerve the given equation

In the expression on the left-hand side of the given equation, =5 15 multiplied with &
whereas on the right-hand side, ¥ 15 multiplied with =5 We can see that difference 15 1n
the order of the multiplication.

The commutative property of multiplication states that changing the order of
multiplication does not affect the result

Thus, the statement illustrates the commutative property of multiplication.



Answer 6e.

Consider the list of given number as:
6.-\5.27.-2.

Out of these numbers, 6, —2, 2.7 are already in decimal form and can be easily plotted on

the number line. However, ‘E; can not be directly plotted. For plotting them, they

have to be converted into decunal form.
Using Calculator, —/5 =—2.236

Also, dividing 7 by 3, we have ; =233 Thus, list of given numbers can be written as:

6,—2.236,2.7,—-2,233
Before plotting all these on number line, first arrange all of them 1n increasing order from

left to right as below:
—2.236,—2,233,2.7.6

That is, —J',—z,%,z_lﬁ

Now, plotting all these on the number line from left to nght in the increasing order as

below:
J =L 27 6
—J5 2 5, I
S t ; —— } —t—— —t—— -4
H 5 4 .3 F 4 1 1 2 3 4 5 6 7

Answer 6gp.

Given expression 1s:
17 +{—l?:] =1}

This shows that on adding —17 to17 | the result 1s 0, which 1s the additive identity for real

numbers.

Hence, —17 1s called the additive inverse of17 .

Thus, the given expression represents the property of additive inverse for real numbers.



Answer 6q.

Given expression 1s:
17 +(—1?} =0

This shows that on adding —17 to17 , the result 1s 0, which 1s the additive identity for real

numbers.

Hence, —17 1s called the additive inverse of17 .

Thus, the given expression represents the [pmpert}r of additive inverse for real numbers.
Answer 7e.

Anvyreal number can be represented as a point on a number line.

For the ease of representation, convert the rational and wrrational numbers to their decimal
forms.

E:1.5
Z

«JﬁmﬂB.E

How, graph the numbers on the number line.

The number g 1z graphed between 1 and 2, and m 1z graphed between 2 and 4.

3 |

Answer 7gp.

Convert the division into multiplication. For this, multiply 4 by the reciprocal of &

b(4+8) = b.[a;.ﬂ

Lpply the commutative property of multiplication within the parentheses.
1 1

Eld - =44
b &

Jse the associative property of multiplication.

(54) = [25)



Lpply the inverse property of multiplication.

[b.l].at - 1.4
B

- 4

The left side of the equation simplifies to 4. The right side expression of the given
equation 15 also 4.

Therefore, the given statement 1s true.

Answer 7q.

Given expression 1s:

10m+32 when m=-5
Put m=-5 1n given expression, it becomes

= l[]{—i )+32

=-50+32

=—18 o
S0, the value of expression 10m+32when m=—51s |18

Answer 8e.

Consider the list of given numbers

~1.7.5, %, —/8.-3
Out of these nlrlnbﬁrs, —-1.7,5,—3 are already in decimal form and can be easily plotted
on the number line. But, % and —J/8 have to be converted into their decimal form

Dividing 9 by 2, we have % —4.5 and using Calculator —/8 =—2.8

Arranging the list of given numbers 1n increasing order from left to nght
—3,—28.-17.45.5

That is , —1—&—1.?,%,5

Now, plotting all these on the number line from left to right in the increasing order as

below:

-3-8-1.7 2 &
<+ —— 1t —t

: y
6 5 4 -3 2 -1 0 1 2 3 4 5




Answer 8gp.
Given statement to be verified:

3x +{ﬁ +4x} =7x+6

Left hand side =3x —l—[ﬁ +4J:)

Apply commutative property of addition in brackets, it becomes
= 3x+{4x +6)

Apply associative property of addition, 1t becomes
= (3x+ 4x)+6

Adding the like terms, 1t becomes
=T7x+6

— right hand side

Hence, |left hand side = right hand side
Thus, the given statement has been venfied

Answer 8q.
Given expression 1s:
12+(8- n}s where n=>5
Put n=5. 1t becomes
=12+(8-5)
simplifying the brackets, it becomes
=12+(3)
Simplifying power expression as {3}3 =27. it becomes

=12+27
=30

Hence, solution of expression 12 +{E— n}3 where n=5 1s @



Answer 9e.

In order to arrange a set of values in an increasing order, the eletment with the least walue
should come first, followed by the next greater walue. Thiz pattern should be continued
and the element with the greatest value should be at the last position.

We require the elevation from the least to the greatest, not from the greatest to the least.
Thus, choice D can be eliminated.
In the increasing order, the highest elewvations can be arranged as 535, 2407, 4145, 6643,

14,454,

Therefore, choice B represents the correct order.

Answer 9gp.

The amount in dollars earned per hour 15 the earning rate. It 15 given that earning for &

hours 15 69 dollars.

&9 dollars
& hour

11.5 dollars per hour

Earming rate =

Thus, the earning rate iz $11.5.
CHECK.

We can find the total amount earned by finding the product of the earning rate and the
wotking hours.

11.5 dollars
- A T
hetit bt

69 dollars

MMoney earned

Thus. the selution checles.

Answer 9q.

substitute —2 for poin the equation
3 2 3 2
p =3 p =[—2)—3[—2)

There 15 more than one operation to be performed. We can evaluate using the order of
operations.



Bvthe order, grouping symbols have to be evaluated first But the sets of parentheses 1n
this expression are not used for grouping Since there are no grouping symbols in the
given expression, the powers have to be evaluated first.

(-2)" - 3(-2)° = -8-3(4)

Multiplication has higher precedence than subtraction.
Perform the multiplication next.

—8-3(&)=-8-12

Now, subtract.
-8 —12=-20

Therefore. the result 12 —20.

Answer 10e.

Consider the list of numbers in lowest elevation (in ft):

0,—282,257,-8.178
As the number with negative sign and biggest value attached to negative sign becomes
least 1n order and the number with positive sign and biggest value attached to positive
sign becomes greatest in order. Using this rule of ordering of numbers, the list which
shows the lowest elevation in order from greatest to least, that 1s, 1n decreasing order 1s as
follows:

257.178,0,—8,—282
Clearly, this order matches with the order of list as given in option D
Hence, the list showing lowest elevations in order from greatest to least 1s up‘tiun@



Answer 10gp.
Diastance traveled =180 males

speed = 40 miles per hour

Time taken =7
By definition,
Time talen — distance travelled
speed
_ 180 miles
) {4931@)
1 hour
40 miles
=— hour
2

Time taken =4.5 hour

Answer 10q.

(iven expression 1s:

8x+6x7 —9x" —4x
Grouping like terms, it becomes :

= (63:2 —9x2)+{3x—4x)

= —3x’ +4x

Hence, |8x+6x" —9x" —d4x=—3x? +4x




Answer 11le.
Dhzerve the given statement.
We can see that the numbers and the operation symbols on both the sides are the same.

The difference iz that, on the left-side the sum of 4 and 9 are grouped whereas on the
right-side the sum of ¥ and 3 are grouped. This shows that the order 1n which the numbers

are added 15 changed.

We know that according to the associative property of addition, the order 1n which the

nummbers are added does not change the result
@+ te=ath+e)

Therefore, the given statement illustrates the associative property of addition.

Answer 11gp.

Cne mile 15 equal to 1.61 km. Thus, to convert km to mile, multiply by the conwversion
rate 1 mile/1.61 km
ol kalometer 60 kilometer 1 mile

1 hour 1 hour - 1.61 kilometer
simplify.
&0 kilometer _ 1 mile N 3727 miles
1 hour 1.61 kilometer 1 hour

Therefore, the required result 15 37 27 kmfhour.

Answer 11q.
Apply the distributive property to clear the parentheses in the expression
Sx+ ) -2d-x)=5x+45-8+ &

Mow, we can simplify the expression by combining the like terms. Variable terms with
the same variable raised to the same exponent are called like terms. Constants are also
called like terms.

The expression has 5x and 2x as variable terms, and 45 and —8 az constants. Group and
cotnbine the like terms.

Sx+45-84 2x = (5x+2x)+[45—8)
= Tx+37

Therefore, the simplified expression 15 7x + 37



Answer 12e.

Given expression 1s

15.1=15
This shows that on multiplying 1 with the real number 15, the result 1s again the same
real number, that 15, 15. Thus, it shows that on multiplying 15 by 1, 1 does not change the
value of 15 hence, it kept the identity of 15 same under the operation of multiplication.
Due to this, 1 1s called the multiplicative identity of real numbers. Thus, the property in

the above given expression 1s the kn‘ﬂpﬂﬂ]«' of multiplicative identity of real numbers

Answer 12gp.

(fiven conversion is -
130 yards to feet

As 1vyard =3 feet

Multiply both sides by 150, it becomes

150 1vard = 150 = 3feet

150 yards = 450 feet

Answer 12q.
Given expression 1s :
24x—6y+15v—18x
Grouping like terms, it becomes :
=(24x—13x)+[15y—ﬁ}')
=b6x+9y

Hence, |24x—6y+15y—18x=6x+9y




Answer 13e.

Ohserve the expression on each side of the equation.

On the left side of the equation, & 13 multiplied by 4 and on the right side, 4 15 multiplied
by & The only difference we can observe 15 the change in the order of multiplication.

The commutative property of multiplication states that the numbers can be multiplied in
any order. The result will always remain the same.

Thus, the given statement illustrates the commutative property of multiplication.

Answer 13gp.

To convert 1 gallon to pints multiply it with 8, because 1 gallon 1z equal to 2 pints.
1 gallon = 8 pints

Thus, to convert 4 gallons to pints, multiply it by 4

4 gallon = 8- 4
= 32

Therefore, the result 1z 22 pints.

Answer 13q.

The amount of money left on the gift card after purchasing # CD7s can be determined by
finding the difference between the original amount in the gift card and the cost of 2 CDVs.

Let us write a werbal model.

Lmountin gift card —  Mumber of CD's - Prce of one CD
I:.:;t'-::-f.f.:zrs) I:.:;t'-::-ff.:zr.';)
B 2 l
100 - e : 8

Thus, we obtain an expression for the amount of money left in the card.



Eeplace # with 6.
100 — 8x = 100 - 8(6)

Perform multiplication first.

100 - 8(6) =100 — 48

Subtract.
100 —48 =52

Therefore, the money left after purchasing & CD%s iz $52

Answer 14e.

Given expression i1s:
5 +(—5] =0
This shows that on adding —5 to 5, the result 15 0, which 1s the additive identity for real

numbers. Hence, —5 1s called the additive mnverse of 5.
Thus, the given expression represents the h]rnpe:rl:}r of additive inverse for real numbers

Answer 14gp.

Given Conversion 1s:
16 vards to seconds

As_ 1 year contain 365 days which further contain 24 hours. Each hour has 60 minute and
each minute contain 60 seconds.
Thus, 1 year=365x24x60x60 seconds

=31336000 seconds
Hence, 16 years =16:31536000

= 504576000 seconds

Writing this in the standard notation,

Hence, |16 years =5.04576x10° seconds




Answer 15e.

Cbserve the given statement.
The left-hand side of the given statement 15 the product of a number and a sum whereas
the right-hand side 12 the sum of two products.

This 15 the same as the distributive property according to whicha(b + o) =ald) +a ().

Therefore, the given statement illustrates the distributive property for real numbers.

Answer 16e.

Given expression 1s:
{6_5}_? = 6_(5_?)

The associative property of multiplication for real numbers 6.5.7 is given by:
{6_5)_7":6.(5_?) ...... (1)

This statement represents the associative property of real numbers and as 1t 15 known that
multiplication of real numbers 1s always associative, that is we can multiply any two
numbers first and then multiply the result with third number.

In words, associative property of multiplication means that the value of multiplication of
real numbers remains same and does not change upon how the multiplication 1s done by
combining any two numbers first and then multiplication the third number to their result.
It allows us to collect any two real numbers first. multiply them and to their results
multiply the third number.

In equation (1). on one side it can be seen that firstly 1¥ and 2™ number are being
multiply and then to their result 3™ number is multiply.

Whereas, on the other hand, firstly 2™ and 3™ number are being multiply and then to their
result 1™ number is multiply. Then. by equation (1). it can be seen that result of
multiplication of these 3 real numbers remain same as done by the two above ways.

The property given by (1) represents L]ssnciative property of mult:ip]icatim|

Answer 17e.

simplify the expression on the left side and comp are this wath the simplified form given
on the right side.

Convert the division into multiplication. For this, multiply @ by the reciprocal of 3.

6 fareass) = a[.::%}



Tze the commutative property of multiplication within the parentheses.
1 1
6-[.:1- —] = 6-[—-.::]
3 3
Apply the associative property of multiplication.
1 1
6-[—-@} = [6-—]-cx
3 3
Lpply the associative property of multiplication.

o(54) = o3}

simplify the expression.

[6-1—]-a =: b
3

= 2a

The expression simplifies to 2a.We can see that the left side of the equation 15 also 2a.
Therefore, the given statement 15 true.

Answer 18e.

(Given statement to be verified :
15.(3=b)=45+b
Left hand side =15.(3+b)
Using definition of division of real numbers
= 15.(3 : 1]
b
Apply associative property of multiplication, it becomes
e ay 1
=(153).—
(153)
Simplify the multiplication in brackets, it becomes

=45

| =

Apply definition of division again, it becomes
=45=+b
=Right hand side

Hence, above statement is |true



Answer 19e.

sinplity the expression on the left side of the equation and compare this with the
simplified form given on the right side.

Ew the definition of subtraction, convert the subtraction to addition. For this, add the
oppostte of the number being subtracted.
e=—3+a=[c+i{-2)]+3

Lpply the associative property of addition
[c+(-35)]+ 3=c+[(-3)+ 3]

TTze the inverse property of addition within the parentheses.
e+ [(-31+3]=c+0

Apply the identity property of addition,
ctl=c

The expression sumplifies to o, which 15 the same as the right side expression of the given

ecquation.
Thus. the statement 12 true.

Answer 20e.

Given statement to be verified:
(a+b)—c=a+(b—c)
Right hand side =a+(b—c)
Apply definition of subtraction in brackets, 1t becomes
=a+ [EJ + {—c]:l
Apply associative property of addition, it becomes
=(a+b)+(—<¢)
Apply definition of subtraction again, 1t becomes
= (:1 + EJ) —c
=left hand side

Hence, above statement 15 @



Answer 21e.

Obzerve the equation. Simplify the expression on the left side of the equation and
compare this with the expression given on the right side of the equation,

LApply the commutative property of addition within the parentheszes.
Jat+(d+oa)="a+(0at+4)

Group the like terms using the associative property of addition,
Fa (4 + 0a)=a+ a) +4

Combine the like terms within the parentheses.
(Ja+oa)+4=12a+4

The expression sumplifies to 12a +4, which 15 the same as the rnight side expression of the

given equation
Thus, the given statement 15 true.

Answer 22e.

Given expression to be verified:

(126+15)-3b=15+9b

left hand side = (12.!: + 15} —3b
Apply commutative property of addition in brackets, it becomes
= (15 +125)-3b

Apply definition of subtraction, it becomes
=(15+12b)+(-3b)

Apply associative property of addition, it becomes
=15+[12b+(-3b) ]

Apply definmition of subtraction, it becomes
=15+(126-3b)

Subtracting like terms in brackets, it becomes

=1549b
=right hand side

Hence, fequation (125+15)~3b=15+9b is verfied.

Answer 23e.

We can find several values for @ and & that satisfies the given condition

Let us take @ as —2, and & as i .

Lssign these valuesin a = &
o = B = =i 1
4



Convert the division into multiplication. For thiz, multiply —2 by the reciprocal of ¥

-2+ —=-2-4
4
= -3
One possible answer 1s @ =—2, and & = l

simnilarly, other answers are also possible.

Answer 24e.
Distributive property of real numbers

Example 1 : For 3 real numbers 2, 3 and 5

2.(3+5)=23+25

It can be shown by solving the left hand side and night hand side separately

Left hand side =2 (3+5)

simplify the brackets, it becomes

-2(8)
6

=]
Right hand side =23+2.5
simplifying the multiplication, it becomes

=6+10
=16

Clearly, |left hand side = rnight hand side




Example 2 : For 3 real numbers 3, 4 and 6
{3+4).6=3.5+4.ﬁ

It can be shown by solving the left hand side and night hand side separately

Left hand side=(3+4).6

simplify the brackets, it becomes
=76
=42

Right hand side=3 6+4.6
simplifying the multiplication, it becomes

—18+24
—42

Clearly, |left hand side = night hand side

Example 3: For 3 real numbers 2_ 3 and 4

(2+3)4=24+34

It can be shown by solving the left hand side and right hand side separately

Left hand side=(2+3) 4

simplify the brackets, it becomes

—54
~20

Right hand side=24+3 4
simplifying the multiplication, 1t becomes

=8+12
=20

Clearly, |left hand side = night hand side




Answer 25e.

Tou can find vour earning rate by dividing the total amount earned by the total time
wotled,

The divizsion of tweo numbers can be performed by multiplying one number by the
reciprocal of the other number.

a+b=a-l,bi0
b

Since the total amount earned 1s given as §85 and the total time worked as 10 hours, you
geta as 89, and & as 10.

o+ 10 = 85 l
10
= 3.5
TTze unit analysiz to check the answer.
85 dollars - ; = 8.0 dollars per hour
10 hours

Therefore, the total earning rate 15 §8.5 per hour.

Answer 26e.
Given 1s:
Distance traveled = 60km
Time taken = 15 hours
By definition,
Distance travelled
Time taken
_ 60km
 1.5hr
[+1]
3 [15 “‘|
10/
_ 60=10

15
=40km/hr

Average speed =

km/hr

S0, |Average Speed =40km/hr




Answer 27e.

Youcan find the amount earned by multiplying the earning rate by the total time worlkced.
The earning rate iz given as 7 25 per hour, and the total time worked as 5 hours.
Amount earned = 7255

= 36.25
Tze unit analysis to check the result.
7.25 dAlars 5 hours = 36.25 dollars
Thour

Therefore, the total amount earned 1z $36.25,

Answer 28e.

Amount of juice bought = 6 gallons
Cost of juice per gallons = $125

So, total cost of 6 gallons juice =$1.25x6
=$7.5

Hence, [total cost of 6 gallons juice =%7.5

Answer 29e.

The total distance traveled can be calculated by multiplying the speed by the total time
talen for the journey. The speed 15 given as 65 miles per hour, and time taken for the

Journey as 3 hours.
Distance = 65 - 3

Multiply the numbers on the right-side.
£65.3 =195

Jse unit analysis to check the result.

65 miles

1 hour

- 2 hours = 195 miles.

Therefore. total distance traveled 15 195 miles.



Answer 30e.
Given 1s:
Distance traveled = 175 mules
Average speed = 50 mules per hour
By Definition,
Time taken = Distance travelled
Average Speed
175 mules
50 miles'hour
_ 175 mules
(50 miles
[ 1 hour J
175

=_—" hour
50

Hence, | Time taken = 3.5 hour]|

Answer 31le.

We know that one foot 15 equal to 0.332 vards. TTse this information to conwvert 350 feet to

vatrds.
033 vards

351 - 1feet
1feet

] = 351 0. 33yards

s 116 666 vards

Approximate the value obtained to the nearest tenth position.
116.666 yvards = 1167 vards

Therefore, 320 feet 15 approximately equal to 1167 vards.

Answer 32e.
(jiven conversiomn is:
15 meters to millimeters.
As 1 millimeter = 1 meter
1000
S0, 1 meter =1000 mullimeters
Thus, 15 meters=15:1000 millimeters

Hence, |15 meters =15000 millimeters




Answer 33e.

We know that one kilogram is equal to 1000 grams. This means that to covert the value
given in kilograms to grams, we have to multiply 1t by 1000

2.2 klograms - mﬂ = 220 grams

kil ogram
Therefore, 2.2 kilograms equal 220 grams.

Answer 34e.
Given conversion 1s:
5 hours to minutes
There are 60 minutes 1n an hour.
S0, 1 hour = 60 muinutes

Thus, 5 hours =560 mimites
= 300 nunutes

H-:nce,: 5 hours = 300 minutes

Answer 35e.

We lenow that one quart equals 0,25 gallons. This means that to convert quarts to gallons,
we have to multiply by 0,25

0.25gallons

= 1.75gallons
1oquart

T ouarts-

Therefore, 7 quarts equal 1.75 gallons.

Answer 36e.

3.5 tons to pounds
1 ton contain 2000 pounds

S0, 1 ton = 2000 pounds
Thus, 3.5 tons =3.5x2000 pounds

=T000 pounds
Hence, |3.5 tons = 7000 pounds




Answer 37e.

Let us first convert the value given in ounces to kilograms, and then convert it from
kilogratns to tons. We know that one ounce 15 equal to 0.028 kilograms. Tsze this
information to convert 96 ounces to kilograms.
0.028 lal :

PETANS _ 153 kilogratn s

1 cunce

56 ounces -

One kilogram 15 equal to 0.0017 tons. In order to conwvert 1.58 kilograms to tons, multiply

by 0.0011
1,58 kilograms - 222 185 _ 600175 tons

kilograms
Theretore, 56 cunces equal 0.00175 tons.

Answer 38e.

6800 seconds to hours.
As 1 hour contain 60 minutes and each minute further contain 60 seconds.
So, 1 hour =60:x60 seconds
1 hour = 3600 saconds
Thus, 3600 seconds = 1 hour

So, 1 second = L hours
3600

1
Thus, 63800 seconds = « 6800 hours
3600

=E hours
9

Hence, | 6800 seconds =1.88 hours (approx).

Answer 39e.

One dollar 15 equivalent to 0.82 eures. The conversion rate for the given case should be

0.82 euros / dollar.

WWrite the conversion using unit analysis.

25 deollars - M = 205 euros

dollar

Cotnpare this conversion with the given conversion,
Youcan see that the error was in the conversion rate. Instead of taking the conversion
rate as 0 82 euros’ dellar, it was incorrectly taken as 1 dollar/0 82 euros.

Thus. the error was in the conversion rate.



Answer 40e.
In the question given
5 pints x ! W _s5 CUPS
2 pmts
It tells us that to convert pints into cups, we have to divide number of pints by 2 and the
resulting number will be the number of cups
But, however, 1n actual, 1 pint = 2 Cups

This means, we have to multiply number of pints by 2
50, 5 pmnts =cups
Hence, |5 pints = 10 cups

Answer 41e.
There are two conversions to be performed, of which one 15 from miles to feet, and the

other 1z from hours to seconds.

One mile 15 equal to 5280 feet. Thus, to convert 20 miles to feet, multiply by 2250
5280 feet

1mile

20 miles = 20 mles -

20 - 5280 feet

Touknow that one hour has 60 rminutes, and that 1 minute has 60 seconds. This means
that, one hour has 60(60) seconds.
1 hour = 600607 zeconds

TTse the information to convert 20 mi'h to feet per second.

20 miles 20 . 5280 feet

1hour 6[][6[]) seconds
= 29 5 feet/zecond

Theretore, the required solution 15 29 3 fisec.



Answer 42e.
(G1ven conversion 1s
6it/sec to miles per hour
1 mile contain 1.61 km. l/on contain 1000 m and 1m contain 3279 feet
Then, 1mile =161km
=1.61x1000m
=1.61:2100033 279 aat

1 mile = 5280feet (approx)

1 .
Thus, 1 ft=——mil
us, T (approx )

Also., 1 hour = 60 min
= 60 =60 sec.
= 3600sac.

Thus, 1sec. = L]:l{:rur
360
6ft

Now, Given Conversion 6ft/sec =

1second

15 o
=6x| —— |x3600 mile / hour
5280

Hence, |6ft / sec=4.09 male / hour

Answer 43e.

One mile 15 equal to 1.61 kem. Thus, to convert lkem to miles, multiply by the conversion
rate 1 milefl.61 km.

50 Ilometers B a0 Il ot eters 1 mile

1 hour 1 hour 1.61 llometers
simplify.
50 lalometers 1 mile N 31 1mailes

1 hour 1.61 lnlometers 1 hour

Therefore, the required result 1 21.1 km/hour,

Answer 44e.

Given Conversion 1s:

40 miles/h to kilometers/hour.

As 1 mile/h =1.61 km/ hour

So, 40 miles/h =40x1.61 km / hour
=64 4lem / hour

Hence, |40 mile/h =64 4 Kilometers / hour




Answer 45e.

There are two conversions to be performed, of which one 15 from gallons to ounces, and
the other 15 from hours to seconds.

ione gallon 15 equal to 128 ounces.
128 ounces
1 gallon

= 128 ounces

lgallon = 1gallen -

You know that one hour haz 60 minutes, and that 1 minute has 60 seconds. This means
that, one hour has 60(60) seconds.
1 hour = 600607 seconds

Tze the information to convert 1 gal'h to cunces per second.
Tgallon 148 ounces

1 hour ED(EU)seconds

= 004 cunce! zecond

Therefore, the required solution 15 0.04 suncefsecond.

Answer 46e.
Given Conversion 1s:
6 oz / sac to gallons per hour
1 gallon = 128 oz

S0, loz= iga].h::u:ls ...... (1)
128
1 hour =60 min
=60 60sec.
1 hour =3600sec
Bos  dseerc thom 00 sz )
3600
Now, given 1s:
; 6oz
6 oz/sec.=
Isec.
Using (1) and (2). 1t becomes
1
6
| [ xungaﬂm
6oz sec==>— 1
Jhm_tr
3600
=6xﬁx3600gaﬂnns per hour
= 168.75gallons per hour

Thus, | 6 0z / sec =168.75gallons per hour




Answer 47e.

It 15 given that the rocket sled travels 2 miles in 6 seconds. From this, we can find out the
speed of the rocket sled

We lknow that the speed 15 the ratio of the distance traveled and the time taken to travel

3 miles

speed = ——
& seconds

1miles

2 zeconds

The rocket sled will cover 1 mile 1n 2 seconds We want to find out the average speed in
miles per hour.

We lnow that 1 hour 15 equivalent to 2600s.
1mile 3600 seserids
2 spcerids 1 hour

1800 miles per hour

Lverage speed in miles per hour

Therefore, the average speed of the rocket zled 1z 1800 miles per hour.



Answer 48e.

Given height raised =500
Time taken  =60second

height raised
tine taken
500 fi

" 60sec

= Efﬁ /sec

3

Then, average speed =

1 mile contain 1.61 km. 1/on contain 1000 m and 1m contain 3279 feet
Then, 1 mile =1.61km

=1.61=1000m

=1.61=1000x3 279 feet

1 mile = 5280feet (approx)

1 .
Thus, 1ft= ﬁﬂlﬂﬂ (approx)

Also, 1 hour = 60 nmun

= 60 60 sec.
=1600szec.
1
Thus, 1 sec. = ——hour
600
25
: . 35, 3 fi
Now, Given Conversion — fifsec =
3 1zecond
25 “ 1 mile
_ 3 5280
L hour
3600
=§>{[ 1 ijﬁﬂﬂ mile [ hour
3 5280

Hence, z—;ﬂ:f sec= 5681 mle / hour




Answer 49e.

Observe both sides of the equation. "We can see that on the left side of the equation, the
sum of @ and & 15 added with ¢ and on the right side of the equation, @ 15 added with the
sum of & and ¢

Only the order of addition 1z changed. The aszsociative property of addition states that
changing the order of the addition does not affect the result.

Therefore, the statement 15 always true for the real numbers @, &, and ¢.

Answer 50e.

Given statement 1s -
a.{b.c}={a.b:l.c for real numbers a. b and c.

This statement represents the associative property of multiplication for real numbers and
as 1t 1s known that multiplication of real numbers 15 always associative, that 1s we can
multiply any two numbers first and then multiply the result with third number.

In words, associative property of multiplication means that the value of multiplication of
real numbers remains same and does not change upon how the multiplication 1s done by
combining any two numbers first and then multiplication the third number to their result.

It allows us to collect any two real numbers first, multiply them and to their results
multiply the third number.

In equation (1), on one side it can be seen that firstly, 2™ and 3™ pumber are being
multiply and then to their result. 1™ number is multiply.

Whereas, on the other hand. firstly 1¥ and 2™ number are being multiply and then to their
result 3™ number is multiply. Then, by equation (1), it can be seen that result of
multiplication of these 3 real numbers remain same as done by the two above ways.

The property given by (1) represents Iassr:-ciative property of multiplication.

Hence the statement 1s |alwa}rs truel for all real numbers a. b and c.



Answer 51e.

Observe the expression on each side of the equation. On the left side of the equation, ¢ 15
subtracted from the difference of @ and & and on the right side of the equation, the
difference of & and ¢ 15 subtracted from a.

Lpply the associative property on the left side of the equation.
@—B—-—c=a—-(b+c)

The right side of the equation 15 given as a — (& — ).

Let us assign some values for a, &, and ¢ and check whethera — (A +ec)anda — (b —2)
evaluates to the same walue.

Takez =58, 5=4, andc =2
a—(b—c)=8-(4-2)
= &

cz—(f:+c)

- (4+2)
=

We can see that for the same values of a, &, and ¢, the two expressions evaluates to
different results.

Now, takke e =101
.:z—[f:'—c:] = a—(b—ﬂ)

a—(B+c) =a-(b+0)

The two expressions give the same result when e =10

Thus, the given statement will be false except whene =10,



Answer 52e.
Given statement 1s:

(a=b)=c=a=(b=c)
To check 1ts validity, we sumplify both the left hand side and nght hand side separately.
Left hand side = [a +EJ}+ c

Apply defimition of division in brackets, it becomes

Right hand side =a+(b=+c)

Apply definition of division in brackets, it becomes

)

Multiplying the terms in brackets, it becomes

{)



Again_apply definition of division, that 1s

Multiply a with multiplication inverse of — | that 1s, g
c
€
= —
b
_ ac
b

Using (1) and (2), 1t 1s clear that
left hand side # night hand side

Hence, statement 1s L’LB'VEI I:mel

However,1if b=1,c=1, then

Left hand side = —

be

1.1

a

Right hand side = ‘;‘f

Put b=1c=1. then

a.l

=d

Hence, statement 1s .except b=1c=1



Answer 53e.

Observe the expression on each side of the equation. On the left side of the equation, a 13
multiplied with the difference of & and ¢ and on the right side of the equation, the
difference of the products ab and ac 15 given.

Lpply the distributive property on the left side of the equation.
alb-cl=ab-ac

= ab — ac
The rezultant expression 15 the same as the expression given on the right side of the

equation.
Thus, the statement will be always true for the real numbers @, &, and ¢

Answer 54e.

(Given statement 1s:

a(b+c}= ab+ac
To check its validity, we sumplify both the left hand side and right hand side separately.
Left hand side = a(b+c)
Apply definition of division in brackets, 1t becomes

= a(b. 1}

€

Apply associative property of multiplication, 1t becomes

=(._qg,}_1

c

()=

Again, apply definition of division, that 1s
=ab=c¢

= Right hand side

Hence, statement 1s



However, if a=1

Then, left hand side =a(b=c)
=1.(b=c)

Apply property of multiplication identity, it becomes
=h=r

Also, right hand side =ab—+ac

However,if a=1

= (LE;I) =( l_::)
Apply property of multiplication identity, it becomes
=h=r

Clearly, [left hand side = right hand side

Thus, we conclude that -

The statement 1s for all real numbers a, b and ¢ except a=1

Answer 55e.

We can reason that the given statement 15 true, if we can show that the expression on the
left-hand side 1z equivalent to the expression on the right-hand side.

In order to divide two numbers, multiply the first number by the reciprocal of the second

number. The reciprocal of any non zero real number @, 18 —.

a
Use this definition to rewrite — - g
a ¢ a cf
b od b oc
_a-d
C b.oc

For any two real numbers x and y, the commutative law of multiplication states that
Xy =¥y-x

Lpply the commutative law to the denominator of the fraction.
a-d a - d

b c-h
ol
&

o | R



How, use the reverse of the definition of division to rewrite the multiplication as division
a o a b

O B |

. c
Thus, it can be shown that — = = — =

o
L

B | e

£
d

Answer 56e.

Let the required rational number = 2
q

Now, P is a rational number that lies exactly halfway between 2 and 3 on a number
g

line.

This means, £ lies at same distance away from € as from 2
q
Tf we take, =< and £ lies in their middle.
b d q
g d
And
P a ¢ p
g & d ¢
Adding £ onboth sides, it becomes
q
2. 2.5 5
g b g d

Adding E on both sides, 1t becomes

fP)_c,a
g! d b



Multiply both sides by LCD of b and d, that 1s_ bd, 1t becomes

zbd[£]=bc+ad
g

Dividing both sides by 264 | it becomes

p_ bec+ad
g 2bd

Hence, the required rational number 1s:

"~ 2bd

p _bctad
q

Answer 57e.

{a) Addthe scores of the first plaver.

2+ 14+04+04+=D+14+34+04+0=3-1+1+3

=6

simitlarly, find the scores of the other plavers.
second player: (D +34+04+-D+14+04+0+14+(=1)

Thirdplayer - 14+0+14+04+04+(-11+1+0+1 =3
Fourth player: (-0 + (-1 +04+04+1+(-D+04+04+0

Il
]

-2

(h) The player with the lowest total score 13 the best, and the one with the highest
total score 15 the worst player. This means that to list the players from best to
worst, the total scores has to be arranged 1n increasing order.

The lowest total score 15 —2, and the highest 1z & Arrange the scores such that the

first element 15 —2 and the last element 15 6.
—2,2.3.6

Therefore, the list of plavers 1n an increasing order of their total score 15 fourth
player, second player, third player, first player.



Answer 58e.
Consider the list of elevation (in feet) of volcano summits above or below sea level:

641, 3976, 610, —59, 1718, 1733, —137

As the number with negative sign and biggest value attached to negative sign becomes
least 1n order and the number with positive sign and biggest value attached to positive
sign becomes greatest in order. Using this rule of ordering of numbers, the list which
shows the elevations (in feet) of Volcano summit above (or) below sea level from lowest
to greatest, that 1s, 1n increasing order 1s as follows:

—137,-59, 610, 641, 1718, 1733, 3976

Answer 59e.

(a) In order to sort in the required manner, start from the planet with the least
temperature and mowe to the planet with the highest temperature.

Thus, the sorted list 15 Pluto, MNeptune, Uranus, Saturn, Jupiter, Mars, Earth,
Wenus, and Mercury,

{(h) List the planets in the order from least to greatest distance from the Sun

Thus, the sorted list 1z Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus,
MNeptune, and Pluto.

{c) The surface temperature and the distance from the Sun are inversely related to
each other. Temperature decreases with the increase in distance.

(d) Mercury and Venus do not follow the general pattern. Although Mercury 1s

closzer to the Sun than Venus, its surface temperature 15 lower than that of
Wenus.



Answer 60e.
Given 1s:

(a) Average weight of blue whale = 120 tons
As 1 ton = 2000 pounds

S0, Average weight of blue whale =120x2000 pounds

Thus, Average weight of blue whale =240000pounds ... (1)
Next, Average weight of bumble-bee bat = 0.07 ounce

As, 1 pound = 16 ounce

S0, 1 Ounce = % pound

Then, average weight of bumble bee bat = 0.07 1:; pound

Average weight of bumble bee bat = 0.004375 pﬂundl ...... (2)

(b) Divide (1) by (2), 1t becomes:-
Average Weight of blue Whale _ 240000 pounds
Average weight of bumble bee bat  0.004375 pounds

=548571429
= 5487143 (approx)

Average weight of blue whale
Average weight of bumble bee bat

Cross multiplying, it becomes

Average weight of blue whale =54857143 (Average weight of bumble bee bat)

Thus, la blue whale 1s 54857143 tumes as heavy as bumble bee bat

c) Average weight of blue whale =1207ons
1 ton =ounces
So, average weight of blue whale =120332000 ounces
=3840000 ounces ... (3)
Also, average weight of bumble bee bat =0.07 ounces ... (4)
Davide (3) by (4)

Average weight of blue whale 3840000 ounces
Average weight of bumble bee bat 0.07 ounces

= 54857143 (approx)

Cross multiplying, it becomes
Average weight of blue whale = 54857143 ( Average weight of bumble bee bat)

Thus, a blue whale is 54857143 times as heavy as bumble bee bat




Answer 61e.

In order to convert miles per hour to feet per second, multiply the value given in miles
per hour by 1466, Similarly, to convert feet per second to mile per hour, multiply the
given value by 0651

Find the missing walues in the table using this information
The speed of the first animal in feet per second 13,

J0 1466 = 102,67,

The speed of the second animal in miles per hour i3,

0.22. 06581 = 0.15.

The speed of the third animal in feet per second 15,
12 1466 = 17.6.

The speed of the fourth animal in miles per hour 15,
44 . 0681 = 30

{a) Draw the completed table.

Animal | Speed (mith) | Speed (ft/s)
First 70 102,67
second 0.15 022
Third 12 17.6
Fourth a0 44
(h} iConsider the speeds of the animals 1n either miles per hour or 1n feet per second.

The first animal 15 the fastest, with a speed of 70 mithr, and the second animal 15
the slowest, with a speed of only 0. 15mi/hr.

Mow, to compare the speeds, divide the speed of the first animal by the speed of
the second animal.

LS = 466.67
0.15

Therefore. the first animal 12 about 467 times faster than the second animal.



Answer 62e.

Given 1s:
(a) Singaporedollar ~ 0.605 US dollars ... (1)
And |Canadian dollar ~ 0.834 USdollar ... {2)

On dividing (1) by (2); it becomes
Singapore dollar N 0.605 U.S._dollar
Canadian dollar  0.835U.S_dollars

On Cross multiplying

= 0.7245

Hence, Singapore dollar =~ 0.7245 x 1 Canadian dollar
Thus, |1 Singapore dollar = 0.7245 Canadian dollars]

b) Given is:
Hong Kong dollar = 0.129 U.S. dollars ... (3)
New Zealand dollar ~ 0.695U S dollars .. (4)

On dividing (3) by (4); 1t becomes
Hong Kong dollar " 0.129 U.8_dollars
NewZealand dollar  0.695 U.S. dollars

s (0.1856
On Cross multiplying, it becomes

Hong Kong dollar =~ 0.1856  INewZealand dollar
= (.1856 New Zealanddollars

Thus, |Hong Kongdollar ~0.1856 New Zealanddollars

Answer 63e.

The operation to be performed 1z subtraction In order to perfortm subtraction, add the
additive inverse of the number being subtracted to the other number.

For example, to subtract & from @, add the additive inverse of &, which 15 =&, to @
a—b=a+ -k

Substitute 3 for o, and 11 for & in the relation.
3-11=3+{-11)

Add
I+(-11)=-8

Therefore. the result 12 =8



Answer 64e.

(Given operation 1s:

-4(-5)
For multiplying the above numbers, first multiply the numbers directly without taking
their sign.
That is, 4(8)=32
Now, for putting sign in front of it. the rule 1s: (—)(-)=+

That 15, on multiplying negative number with another negative number, we get a positive
number.

Now, on multiplying above numbers with s1gn using sign rule, 1t becomes

—4{—3] =32

Answer 65e.

The operation to be performed 15 division. The division of two numbers can be performed
by multiplying the diwidend by the reciprocal of the divisor.

a+b=a-l,b:&0
&

substitute 45 for a, and -9 for &

45+(-9) =45 =

Multiply. The product of two numbers with different s1gns 15 negative.

45 "1 _ s
5

Therefore, the required result 15 =5



Answer 66e.

Given operation 1s:
—6+13

As the numbers with different sign gets subtracted and the resulting number will have
sign same as that of bigger number out of the two given numbers under subtraction. Here,
in above operation, 6 is of negative sign and 13 is of positive sign. Thus, they will get

subtracted under the above operation and the resulting number will have sign of bigger
number, that 15, 13 which 1s having positive sign.

So, [-6+13=7

Answer 67e.

The operation to be performed 15 multiplication. The product of two numbers with
different signs 1z negative.

—3(?) = =21
Theretore, the required solution 15 =21

Answer 68e.

Given operation is:

5-(-2)
First, apply sign rule, according to which negative of negative becomes positive
So, 5—(-2)=5+2
On adding 5 and 2, it becomes 7
Hence, [5—(-2)=7

Answer 69e.

An expression involving a variable 15 called an algebraic expression Mine more than a
nutmber means that nine 15 added to a number.

Let x be the number to which nine 15 added. Thus, the required expression can be written
asx + 4.



Answer 70e.

Given phrase 1s:
3 less than a number

Suppose, the number = x
Now, 5 less than x means subtracting 5 from x
So, subtracting 5 from x _ it becomes x—5
Hence, the algebraic expression of

4 5 less than a number x is|x—2

Answer 71e.

T £ b X a2 . v
Uze the definition “x% of a number 15 00 number 7 to find the required expression.

Let v be the number. Then, 75% of v can be written as % ¥

Therefore, the required algebraic expression 15 % ¥

Answer 72e.

Given phrase 1s:
T times a numbers

Suppose, the number = x

Now, 7 times x means to multiply 7 with x .

On multiplying 7 with x | it becomes
Txx=Tx

Hence, the algebraic expression of

7 times a number x is

Answer 73e.

Lzsume x to be the number. Half of a number means that the number 15 divided by two.

. .. x
Therefore, the required expression 1s 3



Answer 74e.

Given phrase 1s

The square of a number

Suppose, the number = x

Now, the square of x means power of x 15 2.

On writing the power expression for square of x , we have x
Hence, the algebraic expression of

The square of a number x 15

b

Answer 75e.

The perimeter of a triangle is the sum of its three sides.
From the given figure, we get the three sides as 14 cm, 9 cm, and 2 cm.

The perimeter of the given triangle will be 14 cm+ 9 cm + 9 cm, or 22 cm.

Answer 76e.

Consider the figure:
2yd

2yd 2yd

2yd

Clearly, the above figure is a square with all sides of equal length.
Now, perimeter of given square = Sum of length of all 1ts sides
As all sides are of same length
5o, Penimeter of given square = 4 (length of each side)

=4(2)

=8
Hence, [penimeter of given square = Hydl

Answer 77e.

The perimeter of a parallelogram 1z the sum of 1ts four sides.

The opposite sides of the parallelogram are equal From the given figure, we get the 4
sidesas 12 m, 7 m, 12 m, and 7m.

The perimeter of the given parallelogram willbe 12 m+7 m+ 12 m+7 m, or 38 m.



Answer 78e.
Consider the given figure:

Clearly, the above given figure 1s are:ctarglg
Whose length (i)= 14ft
And breadth (b) = 64t
Now, area of rectangle (4) = sxb
= 14fix6f
= 845q.ft

Hence, jarea of a rectangle (4)=384sq. ft

Answer 79e.

We know that the area of a triangle 15 half the product of the base and the altitude. The
base of the triangle in the given figure 15 8 m and the altitude 12 3 m.

1

Arpg = —8Bm-3m
=12 m*

Therefore, the area of the triangle 15 12 m.



Answer 80e.

Consider the given figure.
3in

3in

7in
Clearly, the above given figure 1s a trapezium; which has two sides parallel and two non-
parallel
Given is: lengih of 1% parallel side (d,)=3in.

Length of 2™ parallel side (d,)=7m.

Distance between two parallel side (k) =3in

Now, area of trapezium (A) = (Sum of parallel sides) (distance between them)
=(d,+d;)h
= {3 + ?}x 3

Solving brackets, it becomes =(10)x3

On multiplying, it becomes =30

Thus, area of trapezium (A) = 30 Sq. ﬁln



